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P.2 

CORE LABORATORIES 

^;TOrepl-vo^'95l 

U«>LE NUMBER: 1 

ROJECT: Sample No. 

AMPLE NUMBER: 2 

ROJECT: Sample No. 

AMPLE NUM8ER: 3 

ROJECT: Sample No. 

'::?ls:i;:'CUSTOHER:::: 

OATE RECEIVED: 

Red MMT Ati 

OATE RECEIVED: 

Green EEE Ati. 

OATE RECEIVED: 

B Pump ECS Lab MMT 

L A 8 0 R A 

Ethyl: petro 

02/28/90 

SAMPLE: 

02/28/90 

SAMPLE: 

02/28/90 

SAMPLE: 

T O R Y T E S T S R E 
03/05/90 

.eun Additives 

TIME RECEIVE0: 15:12 

Sample No. Red MMT Ati. 

TIME RECEIVED: 15:12 

Sample No. Green EEE Ati. 

TIME RECEIVEO: 15:12 

S U I T S 

ATTN: Denis Lenane 

SAMPLE OATE: 

SAMPLE DATE: 

SAMPLE OATE: 

Sairple No. B Pump ECS Lab MMT 

02/23/90 

REM: 1x1 

02/23/90 

REM: 1x1 

02/27/90 

REM: 1x1 

> 

SAMPLE 

gal can 

SAMPLE 

gal can 

SAMPLE 

gal can 

f;r1 ! 

TIME: 

TIME: 

TIME: 

15-

15 

15 

x • • • 

12 

12 

12 

AMPLE NUMBER: 4 DATE RECEIVED: 02/28/90 TIME RECEIVED: 15:12 SAMPLE OATE: 02/27/90 SAMPLE TIME: 15:12 

ROJECT: Sample No. EEE Pump ECS Labs SAMPLE: Sample No. EEE Pump ECS Labs REM: 1x1 gal can 

TEST DESCRIPTION SAMPLE 1 SAMPLE 2 SAMPLE SAMPLE UNITS OF.MEASURE 

•lydrocarbons Type, FIA 

Aromatics 

i Olefins 
i 
I Saturates 

I Total Sulfur by Microcoulometry 
i 

Vapor Pressure, Reid 

Engler Distillation (D-86) 

Initial Boiling Point 

05X Evaporated Temperature 

10X Evaporated Temperature 

20X Evaporated Temperature 

30X Evaporated Temperature 

FIA 

27.9 

1.0 

71.1 

49 

8.7 

D-86 

79 

103 

125 

154 

180 

FIA 

28.1 

1.0 

70.9 

48 

8.75 

0-86 

81 

111 

129 

157 

183 

FIA 

28.4 

1.3 

70.3 

57 

8.85 

0-86 

79 

105 

127 

157 

184 

FIA 

29.9 

1.4 

68.7 

54 

8.7 

0-86 

80 

106 

127 

157 

185 

L.V.X 

L.V.X 

L.V.X 

L.V.X 

ppm ut 

PSI 

Oeg. F 

Deg. F 

Oeg. F 

Deg. F 

Oeg. F 

Oeg. F 

PAGE:1 

Tha analyses, opinions 0> interpretations contained m this repon are Based upon ooservations ana mateiial supplied Oy the client tor whose exclusive and confidential use mis repon nas ooon maoe. The 
interpretations or opinions e«pre*sed represent (ha Oast ludgeinent ol Core Laboratories Core laboratories assumes no responsibility and makes no warranty or representations eipress or implied, as 
to the productivity, proper operations, or provableness however ot any oil. gaa. coat or other mineral, property, wall or sand in connection won wnicn such repon is used or roiiefl upon tor any reason 
whatsoever* 
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WML 
W e s t e r n At las 
International 

CORE LABORATORIES 

W WJMBERr 900195 

vMPLE NUMBER: 1 

10JECT: Sample No. 

VMPLE NUMBER: 2 

ROJECT: Sample No. 

AMPLE NUMBER: 3 

CUSTOMER: 

OATE RECEIVED: 

Red MMT Att 

OATE RECEIVED: 

Green EEE Ati. 

DATE RECEIVED: 

L A B 0 R A T O R Y T E S T S R E 
03/05/90 

Ethyl Petroleum Additives 

02/28/90 

SAMPLE: 

02/28/90 

SAMPLE: 

02/28/90 

TIME RECEIVED: 15:12 

Sample No. Red MMT Ati. 

TIME RECEIVE0: 15:12 

Sample No. Green EEE Ati. 

TIME RECEIVED: 15:12 

S U L T S 

ATTN: Oenis Lenane 

SAMPLE DATE: 02/23/90 

REM: 1x1 

SAMPLE OATE: 02/23/90 

REM: 1x1 

SAMPLE OATE: 02/27/90 

gal 

gal 

SAMPLE 

can 

SAMPLE 

can 

SAMPLE 

TIME: 

TIME: 

TIME: 

15 

15 

15 

12 

12 

.12 

AMPLE NUMBER: 4 OATE RECEIVED: 02/28/90 TIME RECEIVED: 15:12 SAMPLE OATE: 02/27/90 SAMPLE TIME: 15:12 

ROJECT: Sample No. EEE Purp ECS Labs SAMPLE: Sample No. EEE Puip ECS Labs REM: 1x1 gal can 

EST DESCRIPTION SAMPLE 1 SAMPLE ::V;. 2 SAMPLE. SAMPLE UN ITS-'OF. MEASURE. 

OX Evaporated Temperature 

OX Evaporated Temperature 

50X Evaporated Temperature 

TOX Evaporated Temperature 

30X Evaporated Temperature 

'OX Evaporated Temperature 

>5X Evaporated Temperature 

ind Point 

'. Overhead Recovery 

'. Residue 

. Loss 

Research Octane Method(Gasoline) 

203 

217 

228 

239 

258 

305 

335 

395 

96.9 

1.0 

2.1 

96.9 

XI 

205 

218 

229 

241 

261 

308 

339 

398 

97.4 

1.3 

1.3 

96.0 

205 

218 

228 

238 

256 

303 

332 

383 

97.0 

1.1 

1.9 

97.9 

205 

218 

228 

238 

254 

330 

331 

384 

97.0 

1.1 

1.9 

97.0 

Oeg. F 

Deg. F 

Deg. F 

Deg. F 

Oeg. F 

Deg. F 

Deg. F 

Oeg. F 

X 

X 

X, 

0.1 Octane No. 

PAGE:2 

The analyses, opinions or interpretations contained m this repon are based upon observations and material supplied by the aier* lor wtwse exclusive and contto^ 
interpretations or opinions expressed represent the bast judgement at Core Uboraioriea. Core Laboratories assumes no responsibility and makes r» 
U the ixoductivity. proper operations, or profitableness however ol any oil, gas. coal or odw mineral, property, vre* or sand in connection with which such repon is used or relied upon lor any reason 
whatsoever 
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P.4 

W e a t a m A t l a s 
In te rna t iona l 

A I M W O M M I cawpanr 

CORE LABORATORIES 

L A B O R A T O R Y T E S T S R E S U L T S 
03/05/90 

38 NUMBER: 900195 CUSTOMER: Ethyl Petroleun Additives ATTN: Oenis Lenane 

AMPLE NUMBER: 1 OATE RECEIVED: 02/28/90 TIME RECEIVED: 15:12 

ROJECT: Sample No. Red MMT Ati SAMPLE: Sample No. Red MMT Ati. 

SAMPLE OATE: 02/23/90 SAMPLE TIME: 15:12 

REM: 1x1 gal can 

;AHPLE NUMBER: 2 DATE RECEIVED: 02/28/90 TIME RECEIVED: 15:12 SAMPLE DATE: 02/23/90 SAMPLE TIME: 15:12 

•ROJECT: Sample No. Green EEE Ati. SAMPLE: Sample No. Green EEE Ati. REM: 1x1 gal can 

JAMPLE NUMBER: 3 DATE RECEIVED: 02/28/90 TIME RECEIVED: 15:12 SAMPLE DATE: 02/27/90 SAMPLE TIME: 15:12 

'ROJECT: Sample No. 8 Pump ECS Lab MMT SAMPLE: Sample No. 8 Pump ECS Lab MMT REM: 1x1 gal can 

JAMPLE NUMBER: 4 DATE RECEIVED: 02/28/90 TIME RECEIVED: 15:12 SAMPLE OATE: 02/27/90 SAMPLE TIME: 15:12 

'ROJECT: Sample No. EEE Pump ECS Labs SAMPLE: Sample No. EEE Pump ECS Labs REM: 1x1 gal can 

TEST DESCRIPTION; SAMPLE • 1 SAMPLE : SAMPLE SAMPLE UNITS OF MEASURE 

Motor Octane Method(Gasoline) 

(Research + Motor)/2 

Lead in Gasoline by AA 

Manganese in Gasoline by AA 

87.7 

92.3 

0.003 

0.036 

87.5 

91.8 

0.003 

<0.001 

88.3 

93.1 

0.003 

0.034 

88.0 

92.5 

0.003 

<0.001 

0.1 Octane No. 

g/gal 

g/gal 

/ ^ M E D BY: 

12649 Richfield Court 
Livonia, HI 48150 
(313) 462-3900 

PAGE:3 

The analyses, opinions or interpretations contained in mis repon are based upon observations and material supplied by the client for whose exclusive and confidential use trv* report ru> oeen made The 
interpretations or opinions expressed represent the best lodgement ol Cc» Laboratories Core Laboratories assumes no responsibility and makes no warranty or representations, express or implied, as 
lo the productivity, proper operations, or profitableness however of any o'i gas coal or other mineral piopeny. «eii or sand in connection with which such "iport is used or relied upon lor any reason 
whatsoever. 
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P.5 

Attachment 1-5 

LOCATION OF TURN 

ECS LABORATORIES. INC. 

MILEAGE ACCUMULATION ROUTE 

LOCATION OF SPEED CHANGE 

SPEED 
LIMIT 

ODOMETER .MPH. 

ECS LABORATORIES (START) 
SOUTH 

PLYMOUTH ROAD WEST 

MAIN STREET SOUTH 

JOY ROAD EAST 

HAGGERTY ROAD NORTH 

ANN ARBOR TRAIL EAST 

INKSTER ROAD SOUTH 

FORD ROAD EAST 

OUTER DRIVE NORTH 

WARREN ROAD EAST 

EVERGREEN ROAD NORTH 

OUTER DRIVE EAST 

6-MILE ROAD EAST 

SOUTHFIELD EXPRESSWAY 
SOUTH 

1-96 WEST 

1-275/96 NORTH 

M102 SOUTH/EAST 

FARMINGTON EXIT AT 
9-MILE ROAD EAST 

FARMINGTON ROAD NORTH 

ENTERING BUSINESS AREA 

ANN ARBOR TRAIL 

1 of 4 

0.0 

0.5 

2.7 

3.4 

4.9 

5.4 

6.7 

7.7 

14.9 

16.5 

20.7 

21.8 

26.2 

27.7 

28.4 

30.9 

42.2 

49.2 

51.5 

51.8 

25 

40 

35 

25 

35 

40 

35 

35 

40 

40 

35 

30 

35 

35 

55 

55 

55 

55 

35 

35 



^J^X^^i^^^^^a.^^:^^ 
_____ 

_U___i___t_____i__l___MWIilM 

ca n) 

Areiift 

53 
21 
8 
9 

12 
4 

19 

7 

c 
1 

• — • 

centralions lor each job position resulted 

in a correlation coefficient of 0.12. Thus 

there is very poor correlation between 

manganese exposure and manganese ex

cretion in the urine. In Case 5, the Hot 

Blastman position, the manganese-in-air 

concentration was the second lowest ex

posure measured, yet the urine excretion 

ol manganese (24-hour sample) was the 

only one If) exceed norm_l prior lo 

IDIA administration. Cltolak9 also stales 

lhal the mean average for a group of 

unexposed individuals was 2 /J&Zliler 

with a range of 1 fig/liter to 7 Mg/liter. 

The higher mean in our unexposed 

group (7 pg/liler) may be due to the fact 

lhal all steel workers in this plant may be 

exposed lo slightly higher background 

levels than ihe notmal populat ion. 

Background atmospheric manganese 

concentration levels~in~tiie-areas where 

thc -cohliol group was located range 

from .UOI lo .025 mg/cu m. Finally, it 

must be recognized lhal fundamentally 

Ihe bile is Ihe primary metabolic path

way lor excretion of manganese and the 

uiine cannot very wel l be expected to 

relied occupational exposure accurately. 

This is doubly apparent when we see 

manganism develop in the presence of 

normal urine manganese concentrations. 

Equally lacking in correlation are 

blood manganese concentrations and 

exposure. Ihe average manganese blood 

level of our exposed employees was the 

same as thai ol Ihe unexposed group. 

The development of manganism in 
one employee having a low exposure to 
manganese oxide lume (Case 5) suggests 
the possibility of hypersusceplibilily of 
certain individuals inasmuch as others in 
similar positions and w i th equal or 
greater exposure d id not develop 
manganism. This phenomenon is wel l 
known in toxicology. Unknown and 
unrecognized exposure away from the 
job site is another possibility. In any 
evenl. ihis case lends stress to the value 
ol periodic physical examinations rather 
than examinations of biologic materials 
to detect early evidence of signs o( 
manganism. 

C o n c l u s i o n 
A l t h o u g h p a r k i n s o n i s m a n d 

manganism are indistinguishable, the 

detection of five cases among persons 

having an occupational manganese ex

posure, and in an age group in wh ich 

parkinsonism is not expected, juslil irs 

the presumption ol a causal relationship. 
The mobilization and excretion ol large 
amounts of sloied manganese alter Ireat-

menl w i th Calcium EDIA supports Ihis 

presumption. 
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* I h te i l l i i ld t l in i l Value Ihp m a i i m u m , atr'age, 

almrnphenc. rtmrrniiaiinn nl contaminant to which 
wnikpn may Ix- r>|«i»rd lot an tight-hour vso'king 
da. 

ffeilmj; Value A fair ulalt .1 value wlnrh rnjy mil 
l)p riceetli'd al am lime; usually an'tnird In sub-
ilanrpi ha.niR a Ihirihnld limit value wills litllp or 
nn lately lat Im 

JIOtA ( ..Ir nun lilt.lene Diamine tetta.arrtir 
Ar ul A tlielalinn agent « lienui all. limiting the 
niangancn- inln a limn earteiahlp try Ihp kidneys. 
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